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1-TRIFLUOROMETHYL -4-HYDROXY-7-PIPERIDINYE -
AMINOMETHY1 CHROMAN DERIVATIVES

This  invention relates to novel 1-trifluoromethyl-4-hydroxy-7-piperidinyl-

5  aminomethylchroman derivatives and their pharmaceutically acceptable salts, pharmaceutical

compositions containing such compounds, and the use of such'compounds as substance P
antagonists.

Backaround

Substance P is a naturally occurring undecapeptide betonging to the tachykinin family

10 of peptides, the latter being so-named because of their prompt stimulatory action on smooth

muscle tissue. More specifically, substance P is a pharmaceutically active neuropeptide that

is produced in mammals (having originally been isolated from the gut) and possesses a

characteristic amino acid sequence .as illustrated by D. F. Veber et al. in US Pat. 4,680,283.

The wide involvement of substance P and other tachykinins in the pathophysiology of

15 numerous diseases has been amply demonstrated in the art. For instance, substance P has

recently been shown to be involved in the transmission of pain or migraine, as well as in

central nervous system disorders such as anxiety and schizophrenia, in respiratory and

inflammatory diseases such as asthma and rheumatoid arthritis, respectively, and in

gastrointestinal disorders and diseases of the Gl tract, like ulcerative colitis, irritable bowel

20 syndrome, Crohn's disease, eic. It is also reported that tachykinin antagonists are useful for

the treatment of cardiovascular diseases, allergic conditions, immunoregulation, vasodilation,

bronchospasm, reflex or neurcnal control of the viscera, senile dementia of the Alzheimer

type, emesis, sunburn and Helicobacter pylori infection.

European Patent Application 840,732, which was published on May 13, 1998 and

25 International Patent Appiication PCT/IB97/01468, filed on November 19, 1997, disclose a

-van'ety of substituted piperidine compounds, including piperidine compounds having a

subslituent comprising a fused ring:moiety including an oxygen atom, as substance P
antagonists.

Substance P antagonists having improved activity and fewer side effects are desired.
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trifluoromet hyR® ishyébgen @biigrandconpounds of the foll owing chemcal fornula

(1): R*and R® are independently hydrogen, C,-Cs alkyl or halo C,-C; alkyl.
10 The compounds of formula (I) contain at least two chiral centers and therefore exist
as at least two diastereoisomeric pairs of optical isomers including epimers. This invention

includes both the individual isomers of the compounds of formula (1) and mixtures of two or
more of such isomers.

“di sorders. WO 00/ 71538 18 cenber 2003 PCT/ | B00/ 00“

- The compounds of formula (I) of the invention preferably have the (2S,3S)
- 15 configuration with respect to the piperidine ting.
Embodiments of the invention are compounds of formula (i) wherein R is C,-C; alkyl;
R? is hydrogen, C;-C alkyl, halo C,-C, alkyl or phenyl: R® is hydrogen or fluorine; and R* and
R® are independently hydrogen, C1-C; alkyl or halo C;-C, alkyl.
Other embodiments of the invention are compounds of formula () wherein R' is
20  methyl; R? is hydrogen, methyl, trifiuoromethyl or phenyt: R® is hydrogen; and R* and R°® are
hydrogen.
A specific preferred compound of the formula {1} is (28,3 8)-3-(6-methoxy-1-methyl-1-
triﬂuoromethylisochroman~7—yl)methylamino—2—phenylpiperidine or a phannaceutically
, acceptable salt thereof.
25 The compounds of the invention are useful as substance P antagonists, and thus
useful for treating a disorder or condition selected from dysthymia, major depressive disorder,
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00/ 71538 BeIT 1AL 00485 " » tardive dy n yskinesias; cognitiv
o disorders such as dementias (including age related dementia and senile dementia of the
Alzheimer's type) and memory disorders (e.g., amnestic disorders), eating disorders such as
anorexia nervosa and bulimia nervosa, attention deficit hyperactivity disorder, chronic fatigue
15 syndrome, premature ejacuiation, premenstrual syndrome, premenstrual dysphoric disorder,
chemical dependencies and addictions, stress related somatic disorders, neuralgia, peripheral
neuropathy, gastroesophageal refiux disease, reflex sympathetic dystrophy such as
shoulder/hand syndrome; hypersensitivity disorders such as to poison ivy; fibromyalgia,
angina, Reynaud's disease, rheumatic diseases such as fibrositis; eczema, rhinitis, allergies,
20  post-herpetia neuralgia, cystitis, inflammatory bowel disease, irritable bowel syndrome, colitis,
fibrosing and collagen disorders such as scleroderma and eosinophilic fascioliasis; blood flow
disorders due to vasodilatation, and disorders related to immune enhancement or
suppression such as systemic lupus erythematosus in a mammal, especially a human. These
compounds are especialiy useful as anti-inflammatory or anti-emetic agents, or agents for
25  treating CNS disorders.

'The compounds of the invention are particularly useful in the treatment of emesis,
including acute, delayed or anticipatory emesis such as emesis or nausea induced by
chemotherapy, radiation, surgery, pregnancy, motion, vestibuiar disorders, toxins, migraine,
and variations in intracranial pressure. Most specifically, these compounds are of use in the

30  treaiment of emesis induced by antineoplastic agents, including those used in cancer therapy,
and emesis induced by other pharmacological agents such as rolipram or morphine These
compounds are also useful for chronic and acute pain including hyper-analgesic pain,
neuropathic pain, post-operative pain and pain associated with nerve damage.

The present invention also relates to a pharmaceutical composition for treating a

35  disorder or condition for which antagonist activity toward substance P is needed, in a

"~ mammal, which comprises an amount of the compound of formula {1), or a pharmaceutically
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post-herpetia neuralgia, cystitis, inflammatory bowel disease, iritable bowel syndrome, colitis,
30 Lﬁi:an:.\sing and collagen disorders such as scleroderma and eosinophilic fascioliasis; blood flow
disorders due to vasodilatation, and disorders related o immune enhancement or
suppression such as systemic lupus erythematosus in a mammal, especially a human,
comprising an amount of the compound of formula (1), or a pharmaceutically acceptable sait

thereof, that is effective in treating such disorder or condition, and a pharmaceutically
35  acceptable carrier.
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25 The term "halo® means F, C}, Brand I, preferably Clor F.
The term “alkyl” as used herein refers to straight or branched chain saturated
radicals, including, but not limited to methyl, ethyl, n-propyl, isopropyi, and t-butyl,
The term "halo C,-Cg alkyl" is used herein to mean 2 straight, branched or cyclic C,-
Ce alkyl substituted by one or more (preferably one to seven) haio. These compounds
30 include, but are not limited to, trifluoromethyl, difiucroethyl, triflucroethyl, pentafluoroethyl,
trifluoroisopropyt, tetrafluoroisopropyl, pentafiuoroisopropyl, hexafiuoroisopropyl, and the like.
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carried out in the presence of a suitable reducing reagent in a reaction inert soivent. The

suitable reducing reagents are, for example, borohydrides such as sodium
triacetoxyborohydride (NaB(OAc);H), sodium borohydride (NaBH,) and sodium cyano
20  borohydride {NaBH5CN), boranes, lithium aluminum hydride {LiAlH,), and trialkylsitanes. The
suitable soivents include polar soivents such as methanol, ethanol, methylene chioride,

tetrahydrofuran (THF), dioxane and ethyl acetate. The reaction can be conducted at from ’
about -78°C to the reflux temperature of the solvent, preferably from 0 to 25°C for 5 minutes
tc 48 hours, preferably 0.5 to 12 hours. Preferably, compounds (V1), wherein Q is other than '

25  hydrogen, can be obtained by reacting compound (i) with compound {1ll) wherein W is an
appropriate acyl group. This reaction can be carried out in the presence of a reducing agent
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Known formylation or acylation methods can be used. For example, direct

formylation may be accomplished by contacting compound (IV) with a suitable formylating

2 25 =agent in the presence of a suitable catalyst. Suitable formylating agent/catalyst systems
include dichloromethyl methyl etherftitanium {IV) chioride (CH.CHOCH/TICl,), trifluoroacetic
acid {CF,CO;H)hexamethylenetetramine (modified Duffs conditions) and phosphoryi
trichloride (POCL)YDMF (Vilsmeier's conditions). More specifically, the formylation of
compound (IV) with CH.CHOCH,/TICl, can be camied out in a reaction inert solvent under
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_tenperat ure, P8 about 5 minutes to 2 hours, preferably at BAFRAROEMIF or
about 1 hour. A cyclic ether of fornmula (I1V) can be prepared froma
conpound of fornulae (Va) or (Vb) actor di ng to the known procedures as
reported by W E. Parhamet al. (J. Og. Chem, 25 Vol. 39, pp. 2048,
1974) or the procedures illustrated in Scheme 3. 0 * 18 Decenber 2003 wo
oon1538R§&%%ggy3 Route A: YF Route B: Yl (CH2-- O¥Y2 EO F3CIE'R2 (Va) O
F3C ~- 7=Y3. base -9 (Vc) (CH2)2- OY2 ,(CH2)2 OR ODb) In Route A of
Schene 3, a conpound of formula (IV) can be synthesized froma conpound of
formula (Va) erein Y is Br, | or G (preferably Br) and Y2 is hydrogen
or a 5 hydro>?§'/""6rot ecting group @bl y tetrahydropyranyl, abbreviated
as "THP"). The gbnpound of fornula’(Va) can be tallated by treatnent with
san organonetal | lc qonapeuset The rei dfH=P¥re can subsequently be

treated with bonyl co und r ented by CF3C(=O R2 to give the
diol (Vc). If gui red, the roxy yrotecting group Y2 of the diol (Vc)
can be renoved. ‘I,hen, t he—di-e—(\c) comh be subjected t §yc| I zation to give
the cyclic ethef g‘g)rconpound (1V). The nmetafT°&fBn Fei—ic @ und (Va) can be
P

carried out in the presence of an orggnonetaltg co uch as n-butyl:
l'ithium secgg%t I lithiumorgtent butyl lithium Th tallation and the
subsequent r fTon with CE3CWQ R2 can be carried outyfn a reaction inert
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sol vent such a¥'THF, et her F¥md Rexane und
-150C to rogm tenperature for 15

exanpl e, under I15 @ubh-ogén, absefro ut
' from-120C to -30C for 10 mnutes to 6

mnutes to 12 rs, prefe
hours. The hydedgxy protection and deprotection with

1
OR' 1)

In Route A of Scheme 3, a compound of formula (IV) can be synthesized from a
compound of formula (Va) wherein Y' is Br, | or CI (preferably Br) and Y? is hydrogen or a
5  hydroxy protecting group (suitably tetrahydropyranyl, abbreviated as “THP"). The compound
of formula (Va) can be metallated by treatment with an organometallic compound. The
reaction mixture can subsequently be treated with a carbonyl compound represented by
CFiC(=0)R? to give the diol {Vc). If required, the hydroxy protecting group Y? of the diol (Vc)
can be removed. Then, the diol (Vc) can be subjected to cyclization to give the cyclic ether

10 compound {IV),

The metallation of compound (Va) can be cam‘ed out in the presence of an
organometallic compounds such as n-butyl fithium, sec-butyl lithium or tert-butyl lithium. The
metallation and the subsequent reaction with CF;C(=O)R? can be carried out in a reaction
inert solvent such as THF, ether and hexane under an inert atmosphere, for example, under

15 nitrogen, at from about -150°C to room temperature for 15 minutes to 12 hours, preferably
from -120°C to -30°C for 10 minutes to 6 hours. The hydroxy protection and deprotection with
a protecting group Y? can be achieved under suitable conditions depending on the protecting
group chosen according to known methods (see, e.g., Protecting Group in Organic Synthesis
by T. W. Greene et al., published from John Wiley & Sons, Inc.).

20 The cyclization of the diot (Vc) can be carried out in the presence of an acid
according to the known methods reported as by for example W. E, Parham et al. {Synthesis,
pp. 116-, 1976) or D. Seebach ef al. {Chem. Ber., Vol. 116, pp. 8354-, 1994). Suitable acids
are, for example, HCI, H,SO, or p-toluenesulfonic acid trifluoro acetic acid {abbreviated as
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conpoundesoed, 199331.531% CHeh., i,gu‘{yipg, q1§_ gsppndl ng application U S. Ser_ No.
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pending application U.S. Ser. No. 80160228, filed October 18, 1999, hereby incorporated by
reference in its entirety. '

25 Unless indicated otherwise, the pressure of each of the above reactions is not critical.
Generally, the reactions will be conducted at a pressure of about one to about three
atmospheres, preferably at ambient pressure (about one atmosphere).

The compounds of formula (VI) and the intermediates shown in the above reaction
schemes can be isolated and purified by conventional procedures, such as recrystallization or
3¢  chromatographic separation.
As indicated above, compounds of the formula () can be prepared by
biotransformation of the prepared by biotransformation (V1), of which they are metabolites.
A biotransformation can be achieved by those skilled in the art by contacting the
substance to be transformed, and other necessary reactants, with the enzymes derived from

35  a variety of living organisms under conditions suitable for a chemical interaction to occur.
Subsequently, the products of the reaction are separated and those of interest are purified for
elucidation of their chemical structure and physical and biological properties. The enzymes



"25 Unless indicated o rw se, the pressure of eagh of the above reactions

Is not critical. Gen 1y, the reactions wll ondugt stk oBHESSUr €
of about vamed/TI83&bout three atnospheres, preferably at an%@éjcﬁmmm@gsure

-(about one atnosphere). The compounds of fornula (VI) and the internediates
shown in the above reaction schenmes-tan be isolated and purified by
conventional procedures, such as recrystallization or 30 chronmatographic
separation. As indicated above, conpounds of the formula (1) can be

pr epar ed %’b bi otrﬁgsfor tion of the grepared by biotransformation (VI),
of which be BIPECThER BEEP] eRaentsabe I STYds sXtrasts RR VSRS CRRe Bontaetrelyen by t hose
ski | | ed i pam brein gplutidpybecio stsperision de.o.hiptackelisy tiervoealdntly bitachediesd Qipp&thg and

ot her necesfesyor RARIRME, in W bdimbitfe RARK BB, Qgérbééeﬁr %nbﬂ&]e '?%%f‘%r aﬂ{' ety of

*l'iving orgabn 1 %er condi ti ons SUI t lon to
occur . éldagn"’}n P TECPE (RACEN ISt (o9 vateba@it) | 355 SupRied @p dhechemiatid t hose
of i nt¥r edictatese G|§m¢|m 16 reagtion isstamisEdctart indhve ésehdrcdfrone bembealquidtphagesur e and

"physi cal B Shdgi d) 1t BRFrotel hass! 0
00] 71538 E%%ﬂ S ST anid 1Rl hass! 1hsfRR &Y W redclytl SRIMHEROSTHD |

crude ext {5<1P0 5P bf §%’§f’g§dlasﬁf’“°3@’ ?’rfﬁ’f" n 'Ec‘?’"@'éqnﬁ @fm"m@aﬁh%emsw&eﬂ ution,
be i n sustherrsctian gnd thg.isolation ef¢he preducts of thb eeaction aliloaty accarting e phygical

supporti nﬂope‘i‘hHsfoﬁQQre&ﬁon@?stéﬂbﬁdjﬂg%énﬁst@oﬁﬁé rEBabME afPhbdutts © 9- . agarose or
al g| e beads necessary reactants (e.g., water,

i
air) ar e supp I%heeofdlag""f’ﬁs g ﬁ@ﬁ’p‘iﬁ %f %b"é"]t?f’(é iemetied {4 Y9 o¥tAp 3Rkt i on i s
carri ed crietransfompdiorpihatseande exgrcisatcbysthoseskiled in dhei it tolpasinse corappuedsisi and/ or

organi c, ihterepf. Omnﬁmmﬁr angf fowal mbdaen: r&é&&é&“"y@aﬁ“é’xﬂ%@%smmhe

reaction c Ucted a ticall conditi o noni t ori ng
the pr ogrhgg'gg%} pho? he er g %ﬁdagﬁfc’f?% ﬁ%‘gl"éﬁt‘?roﬂjj%fedtt?@e‘f??bﬁﬂ?c‘ﬁé d38d t he
reacti on WQoPe oy Aoje etiete Whrs ted- tTernepiationi bes orplasise whick sre fthenhseangact i on
Syst e angerife®. ClEEH Sédsyi Bf asePRally MERAES whR hréwtd Rt Sin éé?a Thfukokl owing i's

one exa d for car ap aer obic

bi ot ransrTg‘cfrgpr'rezgat)'%m'gﬁJ 9%%@&% XB%) exerrcbrgtg °By? ﬁ%@s@%m %P‘g'd‘“ﬁ"f'“f'ﬁé’f et to
produce CATFBHeIEENIoMicrqorgapist Thevesselsnerenaintes oe .3y shakeOwksigbel dom

dext r ose ferpentationestd atibkend(eRt adsry UsPerdfivit =0 OR0-300 O 34t€ an SAhrdHRbeh or i de,

soybean f r

cul tl,zll’e \;éergb%lngrmgg zoﬁgic?'%%@n%%hflgb& I‘c[)es t?:))llre_i)gf sgpﬁev\"ﬁ?rc??fga?'ﬁmq?lgn st eam
. 8¢ ersf’ P tﬁﬁ?gI"i‘z?éesrﬁée1l'3'i’*!:)’shsept ically inoculated with growth from an,
agar cul ture, Tae pemeBipENPoeN tofbewmsiietheddl d. Ssubstratd) & GiSsolvel il fwdtdd of BOM a

liquid nghﬁbﬂn%atwlbé!ﬁé %Ulbédt'r(s of ﬂr&ﬁylsugéxﬂer @m%ih?rfcmn?gdg‘ %ﬁmgﬁralgaﬁasm The

vessel s arg} untlgzd_[ ?h er esl ken
(o0 {AIR00Y aTq 5P 2{ e BBraps o eg vessoin ihexspHEg P lien is eeRyel: U ¢
(e.qg., 2@d¢@@) athigyg tiednsigu coocepirativp tof sublsieste) (equt 100200 hivg/ni)Cc MROEGRABI SMto a
20 spbt abéfdel sl bhidbhted oﬁ'ﬂ?eesr{aﬂergand Jhaﬁendgé’ §3:for nﬂﬁ R %ﬁ@%@%@nt o be
transforrre ﬁ(ted% li'.!i\__?tratm)obr IF’?? er or a suit
wat er - mi §CI'B sl gicrobig] ms leg‘uﬁgoxT &Qed""(f? netRyIonisnEah We, et hyl
al cohol , blotmsmat@n oebsst pre Mechanichllyofeatdde(ely, oty tinatioor sradenaifugatisgabs, t he
resul ti nee,ﬁeﬂwhhmow@a 38 kérh Ihd xqueaﬁ@lﬁ%sé ORE gé@%imgg%m ESficted
concentr antth :9 Qunl%t;!e wa er—mlsc!IbI‘:E:l oggamg sblvenQ?e g., methan%l)
30 The solvent extract of the solids and the aqueous phase content from the vessels are
recovered, combined, and concentrated using suitable methods, e.g., solid phase extraction
and drying under reduced pressure. The dfied crude is redissolved in a solvent that is
compatible with the purification method (e.g., acetonitrile, methanol, water, or HPLC mobile
phase). isolation and purification of the biotransformation products] are achieved by solid
35  phase extraction (SPE) followed by reversed phase high performance fiquid chromatography
(HPLC). The biotransformation productis] is monitored during chromatographic separation by
UV-absorbance and photodiode array spectral profile. Fractions of the HPLC mobile phase



" 25 vessel s are nounted onghe shaker and shaken as bg&ore, until the
substrate has been conv d to product[s] by mecr L1 a Bl sghs - 9
1- 10 daysyoowmhesagontents of the biotransfornmation vessel HCET/ 1) Q;cally
treated (e.g., by filtration or centrifugation) to separate undi ssolved
solids fromthe aqueous phase. The sefarated solids are extracted with a
sui tabl e water-m scible organic solvent (e.g., nethanol). 30 The sol vent
extract of the solids and the aqueous phase content from the vessels are
sui tabl e met hods, solid

recovered rated. usin Y
phase ext ra%ﬁmg tﬂgg'm(?‘a 3& 'ﬁe{?ﬁ af 'F?Hﬁﬁ@ﬂgﬁee%@?ff"gs] '?rf’é‘"ﬂﬁ*?‘b@’& eis
r edi ssol V@gPIEsiag §8W@rﬂ‘e¢¢ﬂ§t e.gs vaguyrmperying followsidt by SPRE. inei soivesttdha met hod

(e. gf , ath&irmBPf ex&momtda:amém fi lwécﬂb rerfbvelSBlds; émmohgenugﬁa%%er r d%gédaf ; gn 3§nd
purifica 0 r odu are achieved by sol i .
phase extﬁr g%tu |Fé 1 H%glﬁ%&a Jﬁ'f '%E‘PI?:P PEVI@P%%’B‘S%RS;SE“%FW’%?%?T@ l'i quid

chr ongt odF%\?iFﬂ/P’ oduatis) ¢ determinedfrem H‘em’sfacﬂenmmﬁom npese dpetirbsdopy snd'BicNMRLr ed

duri ?g Ichr onatmhanbemnsla%bﬁ\bm?hmqﬂbﬁrgﬁw yid &?Eﬂ@%&ﬂ%%ﬁé{@%@ﬁ% arr ay
spectra e i [ e phas

Decenber @8%%15 P%ij %éa‘%}' 08%8‘31%(:8 nFRET n ey e P t9" sPeeBFING (i eyagays ar e

r et ai ned SHREPIOMENS MFP@F“’PEO"QXQga@@wecwsmrslh@udwmmersus%m@ shei t abl e

ot r ot wmg°”"dym”m'§,i‘bﬁfa‘é@“’ﬂ AP Papialy s ioRR:, B VolCas Bidies 1 nder

r edu?gd %Ebrrée@srtg‘r?&egiégén? ﬁ&'@e lF’g%aa'PslfFF?D"@ﬁl wgh"bf‘? é’?%eor’WEﬂﬁ icHh seMBRuct [ s] .

The cheniPBAFEepEeRers PEthe ForppeEnds df mwaém anst whliuest thefeof, sredensidevediodbef r om t he
data der witkid tHerscopenafsise lﬁ\ﬂﬁﬁdnf wmﬂaype%ﬂd thet€oBinds A8 idnhBla (), (V) and (),

di gyl I h
P et § on ERATRANL i Ll LSTRIT e B Bt il apie eipab o

occur ri n§eFRregERFTREDS. §E B §‘6Wé’r i 'Ehef eamnoursts of derfrivipudlatVipasd (B mgy,
di ast®r celsgeNelras tautomerd] IMpisSVeRBInSkelatddeBGRe of Blﬁsucﬁotﬂ%h'legsarﬁarﬁxlﬁ?éBSt in

separ at eghgreof "'I)mﬁlwam isbinkrs M3k b€ %l)l!a}ﬁraélgg Ik\r{m f QLS ?@cﬁ"n% %"F%l reso F.E]ur es 10

t hereof.,  The aErese I nvention 1nc ¥ scope.

Al opt i f3qUona shista 'Za“aﬁd%%?f%aﬁ?%n%'rw’é@cmfea ctiamrsenroRricombduor otika. (1) and
mi xt ur e inteemestiste, careccrpasidlelrfarthul0()06r a Siitablersah MearéTO MR fthd M@viggarent i on.

Wth r esﬁ@:@&:s&rﬁbé G@h EOSRMNRLST fRim {t@r%?néte }:%uc%lyl Al gtagn r%atenage | nventi on

i ncl he pise racenmte, one or Yomer i or nore
di aster eor?e € ‘?SOLFWE any,pf the gengrabPOFRSSEDFesCried h%fﬂpd‘&ﬂﬁ@"@iw methersioh (t),
(V1) andPfeRanpg perehad digstereorasricotixiamstan shexiferehantibiiesic ifdiwe Hé @iind &t es to use

of all spembing apicstion &, 8er. NoXédMed526, lnlag cfcp,se r 1804494, ﬂu.%l:yk grgﬁséa gan be

obt ai ne t hods, such as optical resolutlon I ona
crystalﬁ?@gnﬁgﬁﬂge 3ﬁatography or HP.LC of a diastereoneric m xture of

an i nt er medi'asefar gs the rirsngiokaminarhietys frifudraméthy! cpeticaeu corafurdsétliis t her eof .
Al s@5 t hevehtidi ave Shsr) coms&;mee Qie’a}%@élﬁcaﬁﬁﬂe Qﬁorﬁﬁﬁatahﬁﬁé G5tk 6f%ﬂ?e¥eﬂ?saﬁ?pr opriate
optlcallv)g a‘%&}éegré cgra @ % 98 nt ér medl at es usi ng an t he
general processes escribey 'H%lag Y. CAO%H |§5’ﬁ'bl5?'§ﬁ miteh bfo pRargiece lbar i ng
enr i cheeafribledpreasiminisiation tptanimals, it is ofispcletifabledm pratcticente initiall cok® the e f ound
in co- pesdicompepl bEafié Ovetich FORT thed\Qeactibhl HIRERE s’ bl BRbrELRRGHy 18, 1999,
hereby i\ REQERMIEES ariihen simply convert to the free base compound by treatment with an
30  alkaline reagent and thereafter convert the free base to a pharmaceuticslly acceptable acid
addition salt. The acid addition salts of the base compounds of this invention are readily
prepared by treating the base compound with a substantially equivalent amount of the chosen
mineral or organic acid in an agqueous solvent or in a suitable organic solvent, such as
methanot or ethanol. Upon careful evaporation of the soivent, the desired solid salt is readily B
35  obtained. The acids which are used to prepare the pharmaceutically acceptable acid addition
salts of the aforementioned base compounds of this invention are those which form non-toxic .
acid addition salts, ie, salts containing pharmaceutically acceptable anions, such as the



‘reference in its entirggy. In so far as the pi peg‘nyl am nonet hyl
trifluorqnmethyl cycli t her conmpounds of this nventq C
conpoundsw°t° Bre all capable of formng a wide vari eﬁf@%‘ﬁ%aaﬁé
salts wth various inorganic and organic acids. Al though such salts nust
be pharnmaceutically acceptable for ddministration to animals, it is often

desirable in practice to initially isolate the base conpound of this
i nvention fromthe reaction m xture as a pharmaceutically unacceptable

salt and kJarRnsidePhyg t e base conpound by treatnment with an
30 al kal i Jg reaggﬁtyéﬁaﬁﬁg rgtg%‘}g'rg C Pla‘r*"t“ ' & iisvifatpaphosphpte or acid

phar mac e Ut PERRIey 2ceite JRckte. citmts o1 acid diiete tarirateabrt bi-taFinate asinbdnawéjtﬁh;j]éagm salts of
t he base vwaptundiicodatd, hi sactkavet | BéhzSdtE r@,@g{b,l,ééu,fo%épar gﬁn@ﬁﬁ gat | ng t he
t

‘base conpupgh |1y equi va nt anount of m ner al
or organic ew“?%tégnpi%g%é%ggdn%o %l/néjn?anb"ra a Ehl"ﬂ%’ﬁ'f‘?@eﬁﬁd&ﬁ?d@%'@l- vent,

such ds S\ﬁ%ﬁ‘ﬁils a5} et hanol . Upon careful evaporation of the solvent, the
‘desired solid Tﬂnal%mﬂwmmtj“—yyc@ﬁy@lﬁpahJMmw?Eh‘Feng:hn%ﬁnaK"‘Heﬁ tiHs ?fblﬁed to
0

B Cr e SRS ) RGBS 05 i bk St sbpport m

b
non- t oxi ¢E*RRRYP @Wcﬁd{“‘f‘%ﬁn%%ﬁe@’e gre gf valug inl thestreatmentioha wige Py Gl eRiidal cal | y
accept ablcenditiohswiich el cliarasertEby\Wie ﬁ}%e?n&é&%n egeé’eségf %%BQQE Q;g vity.
nt ra sul f ate

PCT/ 11BOO:! d
or b|1sul %?ﬁ%%%géﬁgﬁ&gw&cy "EQ/ 'l;"%g ﬁ%rf"ésweagﬁ?’gf  Pdiziric, depressiony at e or

aci d cit PEjeEz iy gisorgler, BPSSF%W@P@SW%QJWGMMIC drsatdeaipeob:asfsumw at e,
gl uconat &gciab aboltiaraat eggdapmziiat post rERLMaNE stlsk Oflednser, BbidRARS LHerQE'Qﬁye

e S
1-tritiuor onetHy s ﬁ?o%“'ﬁ? 7oy matefd; a#mmﬂwwswiassnmﬁﬂmrandat i ves of

t he 1r edlersic ﬁ”?ﬁf@m |@Pﬁsnsamwuunhga|acmqahwavweua |aBiiga¥ord GRRBIE AMefei d-?
er ef ore

b sttt oo SR S S MLl o

are of é”,},é{lﬁ# the é‘é t of

which are ¢ Perryed- 8&5" T‘TéW@%Bﬁb’é”%@a%?ﬁpﬁ%é@@lmscyardismdibs.t ance P

acti vi tfphﬁ'@"%@wfmdhﬂmon nbhadmna}ym’ehy Bt}%hod'ﬁijs@ﬁnzdiﬁghﬁs SéniEdi sor der,

pedi at r i disotRnr @SGHIRE behﬁﬂ&eﬁﬁbrbgreqmp% § %ﬁerﬁ CET°§SSI ve-conpul sive
ocl a 0

di sogder Cq rde hobi a hFUSYFaphobi a;
pos%{ 0” ?H’%?? %: JFw?a’}s?'s kingﬁ d % $’8'BFI |"PFE'E'B@?‘SG|§8’F’FTSy asgticiatadd ewith acut e

pai n, egynsen ?)Q'F?f'se nPeHve W&'"e&ngﬂndgmwesyskmesam lotidiritive WisoRtfRFsysuch @@Nt | nence,
i nfl amTEb[ﬂBl}hadinﬂﬂdllﬁbéﬁ@ relatdd cﬁ&eﬁd&%ﬁ%@ﬂf&%eﬁ’fekﬂ 6ftt|1§ AIZR§ %?Psa{y%egraglléhts e

PSOr i aSinfemeRSd: e i sorders:;

del ayed a]nd ant i Cclp (taor ng#lé:sélsgmﬁﬁgre@ 'Wdfsﬁﬁferseﬁﬂ’éjﬂ F‘% aa@j@fn nesyoseandi tion i S
chenot h& P&pS e %{'FP’&'? de§git hygergctivityodiscader, chicyicabtiybe Gyndidiie, Prdiiture €NMEL i C
agerb oejagdetidnt | prameriraalr d@m&mﬁausp@nﬁymﬁgl |gﬁpﬁ&.{cer PHQT 1 chSaL il ovascul ar

dlsordea dENP r fla the url‘nary T t,
psych05| §pen ?igﬁﬁ%ﬁ?léﬁoﬁg uctre'agf’s qr;%jg ‘?’Eﬂ’g‘?ﬁpf‘?%fé’g'ﬂeﬁwf@ﬁldl sor der,

bi pol ar netr %ﬁ"éjerga tnssRRhagRal dF%r dispasegs uefhxasvﬂ%ﬂféwr%ff@h? Q)Cﬁd?a@m?
aki net i ehouldgiiéing yspmbirames, hypersersitiity dubﬁr&ér@l%ha-. %§Ste%d?§oﬁ0¥v¥-"'ﬁ JD Rii nson’s
dl seaseangiral ﬂé%guﬂyﬁéﬂagg%&nﬁggdlgéages sucM t?rggltllsasecze?n% mlrfltllsvgllerg;rgsor ders such
30  post-herpetia neuralgia, cystitis, inflammatory bowel disease, irritable bowel syndrome, colitis, |
fibrosing and collagen disorders such as scleroderma and eosinophilic fascioliasis; blood flow
disorders due to vasodilatation, and disorders related to immune enhancement or
suppression such as systemic lupus erythematosus in a mamimnal, especially humans. For
treatment of emesis, these compounds may preferably be used in combination with a SHT,
35  receptor antagonist such as ondansetron, granisetron or tropisetron.
The 1-triﬂuoromethyi—4-hydroxy~7-piperidinyfaminomethyichroman derivatives of this
invention, and their pharmaceutically acceptable salts, can be administered via either the oral,




“denenti a (i ncl uding age rel ated denentia and senile denentia of the

Al zheinmer's type) and y disorders (e.g., ames 1% S boogat i ng
di sordersW %Hlﬁgé anor exi @nervosa and bulima nervosa, attention deficit
hyper acti vi't order, chronic fatigue syndrome, prenaturePCBIBO)/OENS at i on,
premenstrual syndronme, prenenstrual dysphoric disorder, chenical

dependenci es and addictions, stress redated somatic di sorders, . heural gi a,
peri pheral neuropathy, gastroesophageal reflux disease, reflex synpathetic
dystrophy such as shoulder/hand syndronme; hypersensitivity disorders such
as to poison iv fibromny ? angi na, Reynaud's disease, rheumatic

di seases Bﬂﬁﬂeﬁg(%g 'bl'rtS@YGt"P Y. cptramuscularlyi ni Silsutankbiesiylice topid et dher peti a

neur al gi amaoyBisi gﬁnemnﬁibﬁmfp@ﬂdﬁstéﬂé/ﬁbst%%éﬁ suminrs{eb.%ﬁt’h@né%‘s?‘.@{edo gyndrore,
colitis, mf,b,piﬁg,hg Lﬁ'ﬁqi rﬁ&L%Fog?% 'PI sorders such as sclero
00

e05|noph|I|c asci ol 1asis
di sor der s9PEPIRGHPOR Hhe; waighhandronditiencafdhe: subject bing rected Bodiths ﬂa-bcuaas ro‘iliéSt e mc

| upus fr yeflzeminisuation chosen. Fowevel, a d@&@%@é@l thist :?Hffﬁé‘n%n é;@rfromtarb&ﬂ
ination w a 5HT3

emesi s, t R in co {
35 recepttgr%gurtl6 onrg&sb%ywegih?égr aﬁésyéwsgﬂes'rﬁ?éﬁ’m@ﬁdon or tropisetron. The

1 trifl uor ometTRYFHEIESSedations pey st ascurydeperidingpbin yHecdpecesdl atimel baaigi ves of
this i nveatedommd andndiviiial rRpeHseBRe vhil Cabdidannt SR 3Rl %Sg%tui% g@gn foe

d t 8 Decenper 2003
T/ | oo s Bed enRiabliedhal and (2 A, 1ElH 4 Piie bty sisn

subcuPan&80dysystiog is F%B‘?q:%'- fm'"ﬁ%ncemsievdmbqgwnmeabwermhnﬁemeorrpounds
are nost aﬂ:egatdabigp mzrbermaéa'faacbdee;uarwmné in ahéi%%ﬁ‘és st @P&r BQﬁeg Frf?ag‘néb‘)”t 0.3
g up to D tion ssar | cur

dependi ngzﬁﬁén t‘ﬁ)hsﬂit a%ng g‘gmg%@‘g'nm %HS%S B?V‘?’ﬁﬁh?hﬂjcﬁ h?féﬁ"ﬁpgy‘ﬁ‘seﬂﬁ ed and
the partic ped inip, pevers Wa'lﬁﬁﬁ?ﬁqf%ﬁﬂa@'ﬁmmtﬁmemut Meweyer, a dosage | evel
that is in th@he atrfleoiebyigrhyalonyy- p&eﬁﬁnwmnmsreeﬁmwma@ dBvdieds didm@f Dody

wei ghs pekerioy Ang Nevert hel ess, variations may
v msbhgﬁé&guﬁgnzpem es o? M| r?ﬁlbebﬁ‘?'ﬂﬂfSte’t"Fé'é‘l“%(?'d?\d its

still oc u"r]brgla ‘R‘g’{fr}% upon t

i ndi vi dudl 7 g lYeAgreniphian sarmiers DK/@'M%M&QV eny of e dbpycrontbs

phar mac eB“PY'@l&FY indigatad, and such cabmmn-amm:ahm datrieB oﬂﬁfnldﬂfélead?(ﬂndlh’ﬂfe‘%foé’él at whi ch
such 10 udmpams&mt memomme.%bédtﬁ%g%o Sinv&Hitbn | ”.?%ea”ﬁ% ite ’F‘ﬁ e"e' S

bel ow t h .aforesald ran e uat e,
while i n&o'%" ﬁ\gfg'gearserémséog?qel ']f[’m?saf‘@e?‘eua?w%&y' ired V@hﬁ?'@gﬂé@hmmmalhcgum ng

any %r nGPPIEhie ek Carierssn theofeimil efi tablent, capsoles| hbgeb@és dReRes| A8 lcangilse T rst

di vi ded pawiderss Fsilcreaa| ks mggsgg t h hout t he day The
v oo S SomsatorBel oM 4, el o i

1-trifl y eridi n
this 150 %\g/[,gtﬁp %QE"S%"Q ﬁ’e?‘ﬁ'y? P°'8W§F RIS YRS P@ﬂ the dikaSH6h eardess inguderay be
admi ni stSoNeqiuents e Tikgrs.; sierile: aprsons media wdt\ranp\haanmbngsra& lscyveagce@t abl e

carri er Maeowet, bmeﬁﬁmbbbuﬂcﬁyc&ﬁpashsn@@?:vﬁ’e £tﬂb'i§l§?we££rf'e\é' av&rﬁg Fat ed, and .
0s

suchpsadrgeRirst fngle e or Mor e

rrie
barti cularly: t he%t&/&?i%er aeé:ﬁ'f'P%ungﬁg‘JrfBE e ‘l‘ﬁé"? Wﬁm |"§H°'bqyﬁag?e
adm ni st%& ?%C%iﬁaﬁqgléeve{ﬂaqgmgwbgm 5% fosbent 708 nameghtor s, i .e., they may
be combi ned ot drahemirriiriGtion) SIbIBBC kit | t plriers in
the for RbRfost 2Bdfhs ’cr;%@p %HIL:S:% (:arggr!%{.'ergﬁe?:'s d::li ?Lr?sg%k%%%ﬂghsg%gs llnﬂ%%s

cium phosphate and glycine rnay be
employed along with various dismtegrants such as starch (and preferably com, potato or

30 tapioca starch), alginic acid and certain complex silicates, together with granulation binders
ike polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl sufate and taic are often very useful for tabletting
purposes. Solid compositions of a similar type may also be employed as fillers in gelatin
capsules; preferred materiais in this.connection aiso include lactose or milk sugar as well as

35  high molecular weight polyethyiene glycols. When aqueous suspensions and/or elixirs are
desired for oral administration, the active ingredient may be combined with various
sweetening or flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or

§ BW 93 Yhrudty enalines wijl Resesseri eacut i on, and



“powders, sprays, cream sal ves, suppositories, jellies, gels, pastes,
e

| otions, ointnents, ouUs suspensi ons, injectal soI.H% I rs,
syrups, awghdoRsssgi ke. Such carriers include solid dilue EQ%??q’l%Obé
-steril e aqueous nedi a and various nontoxi c organic solvents,

Mor eover, oral pharmaceutical conpositjons can be suitably sweetened and/ or
fl avored. In 25 general, the therapeuﬁsc'al | y-effective conpounds of this

i nvention are present in such dosage fornms at concentration |evels ranging
about 5.0%to about 70% by wei ght For oral adm' ni stration, tablets

cont ai Ni NOs¥¢FHhbIAL BaéniEh cel | ul ose, sodi um
citrate, z%ll ﬁeelrnu'mélcgr ong!t"gm%le f%ﬂﬁ%cmdﬁ%esp e ah%tﬁﬂoilt?f%é’e%? G4

enpl oyed asf’f?ﬁ'@f'%dtvﬁ“%”%‘i?g‘bﬂﬁag‘?"ﬁ%%nts such as starch (and preferably
‘com pot at o or F0 pereplect adminiatwration,, soiltignsNbfCa asrhsbuad of tﬁ@fpte%ém IBRRTINGX

silicates,eith@@esap@! or'Mebiklt 8 &K Egﬁéoggﬁrghffgm%rq?ycgl rH:yebe%% %5 L %lrj%‘ilﬁ'l done,

SUCFOS% Q? acaci a, atin as

‘magnesicums l@aﬂs §P%”?‘§jg ﬂ‘i'tﬁlf‘ﬁ P%T{?Fe;?’lW’ﬂ?ﬁ“&'t%"éh'ﬂ“ﬁtcafrsérh’ém thgfligiid dilugnpfirsts ef ul
for tabl etrendargd igsianiso Sese Splebub SHONPIESAre isoRBleThr iftravertus ﬁajecwpﬁsrﬁ&ys al so be

enpl oyed ahe iy é&ﬂﬁné Qre%hﬂlé for xrﬁr@%ﬁi&lxlﬁﬁ ’mtrgirrﬁr.];sguiére dn?‘gc(?'{al’ﬁgushi“gﬁ'%ﬂl)lsecul ar

- connect i on also hnc ude | actose or
wei ght polPYBPIR1 e &e grreRasston qfpah l%?ﬁﬁe’i%é"’%%é‘ﬂ%ﬁﬁsﬁ*ﬂﬁs cepdiitions ielreadilys are
desi red f@pcoamﬁheaumtnmcemmmeuuchnemrqumeun@ambmee mwdlﬁﬂhéé‘rﬂbl ned with

arioys sweet apd fi ; I t and i f
\s/o Llegi reg%) éﬂ?‘aw thd 8 d%drsgg'qug%ﬁ gtggglg%}fg&ggyg d%;pr%ﬁ%qu |
PCT/ US00/ ng'[ér'u YR éﬁ%ﬁ Of FERPRIe. o Biigfanatory; eonditions  of ihe skig end arf5| mem s as
Wwat er, et Rgferbly b? sone @Mewg'l gficokams, gkljese rgels, padesy aintrents bhd @he GEIMAat i ons

t her eof . E@brdﬁﬁde&ﬂm%{a%haraﬁﬁan%@éuhab,g&,cesol uti ons of a conpound of the
present invention i.n er sesa eanut oil or in agyeous propyl ene

gl ycol may be o ?wagcf’? thicgmgaﬂgaggthe @’essﬁ’l‘td’?‘ieﬁ% ShHIFIENase” anpgoalstsy
buf f ef®d Eﬁﬂr'@fdéfe&b!‘?d PY-BIBY abilty trelpibite pinging of fubstanaplR t idirkeepir sifels lirs t

render ed CHOeisi \GhlchTMSé%st@éb%to‘F QF Wio Qs BhBloyry rta@ip%cﬁvé fa FErﬂé I nous

i nj ection y utL r sui'tabl e ra-articul ar,
intra- rrus%:l{% a&%ﬁ%msgu% J@"f ﬁfeg'cé] sﬁ'ﬁ’e @PW@?'"WE‘VW@EMVM of all
t hese sol YFicsher GPFBE‘?“"Q-? eani treee\eb'nentbv oRing ithe starsleid| agsaypraredyreidetreited)y

st andar d yhRurGeReb et al, (Ilelﬁwhﬁrhﬂw wEehbs, l@m t1§84)h@f$|§ mgthdd &dehdang he art.

10 Adgh tigRabk m.niste e conpounds_ of the

- pr es?nb!t i ven% ?%%Mn'rggﬁmg%%ﬁéﬁ ed&?’?"ﬁb“ °?'5'?°"8‘§<%?ﬁﬁ158 o redpeethmtor v
condi t i onf8€ BRoYhef ragipigbeleds FFPBC%S,SP) F¥ageBls abthgir frcepiorsitesip saisyisatdtedcr eants,
jellies, aeltssuepastisy calsnthereby sl chaatibdele 1G) valﬁ’é?sqef dadC Son Mol St andar d

phar meceugda i 6 SfdclncSly :Imn&%f Bt biRlind R SATRRYIER ol cobiByll 220

i nvention st ance

ability td(?tef'ﬁ'ﬂ?‘g'i"tast"‘??e ‘Eﬁehﬁﬁorf@ o"f”sé‘l%éﬂféﬁdé Pt MP@'s Q02c%phayine semes i n
CHO @8l | slbwiwing hbMﬁSS40\IthMhBC€lé&vébterr(4l Mgﬂnlpekllly%ogﬁﬁ}-l Ol NehiRdhRact i ve

(reagent S. | St c e herein described
ph éﬁﬁ rarids (5
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containing 0.56 n {3H]SP and various concentrations of compounds (total volume; 0.5 mi)
and incubation for 120 min at 4°C. Incubation is terminated by filtration onto GF/B filters
(presoaked in 0.1 % polyethylenimine for 2 hours). Nonspecific binding is defined as the

30  radioactivity remaining in the presence of 1 mM SP. The filters are placed into tubes and
counted using a liquid scintiliation counter.

Alternatively, the anti-inflammatory activity of the compounds of this invention, in the |
periphery of a mammalian subject, is demonstrated by a capsaicin-induced plasma
extravasation test, using the procedure described by A. Nagahisa et al, (European Journal of

35  Phammacology, Vol. 217, pp. 191-195, 1992). In this test, anti-inflammatory activity is
determined as the percent inhibition of plasma protein extravasation in the ureter of
pentobarbital-anesthetized (25 mg/kg i.p.) male Hartley guinea pigs (weighing 300-350¢ g).
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Cisplatin-induced” emesis test in”ferrets. -A compound of this invention is subcutaneously

administered to the ferrets (male, b.w.=1.3-1.6 kg) 30 minutes before cisplatin injections.

30  Cisplatin is intraperitoneally injected to the ferrets, and their emetic episodes (i.e., retching,
vomiting and gagging) are recorded by a video camera for 4 hours. The frequencies of the
episodes are counted. |
The susceptibility to metabolism of the compounds of this invention can be evaluated
- by an in-vitro assay that comprises (a} contacting a sample compound with a reagent
35  composition prepared by adding a specific cytochrome P-450 {e.g., CYP2DE) isozyme to poor
metabolizer (abbreviated as PM) liver microsomes (i.e., liver microsomes of a human lacking

said specific cytochrome P-450 isozyme) in a carrier material, and (b) analyzing the substrate
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Example 1
30 Preparation of (28,35)-3-(6-Methoxy-1-methyl-1-trifiucromethyliso-
chroman-7-ylimethylamino-2-phenvlipiperidine dihydrochioride
(i) _2-{2-Bromo-5-methoxyphenyllethanol
To a stirred mixture of 3-methoxyphenethyl alcoho! (1.18 g, 7.8 mmol) and pyridine

(0.75 ml, 9.3 mmo!) in dry dichloromethane {10 ml) was added bromine (0.47 ml, 18.0 mmol)
35  dropwise under nitrogen at 0°C. The orange solution was stirred at room temperature for 4
hours (hr). The reaction mixture was quenched by the addition of 10% sodium bisulfite
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{iv) 6-Methoxy-1-methyl-1-trifiucromethylisochroman
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sodium bicarbonate solution, extracted with dichloromethane, dried over magnesium sulfate,

and concentrated to give a crude product. This was purified by silica-gel column

chromatography eluted with a gradient of dichioromethane and methano! (50:1, 25:1, 20:1) to

give the tile cormnpound (330 mg, 91.8%). "H-NMR(CDC) : 7.59 - 7.55 (m, 2H), 7.34 - 7.17

30 (m, 4H), 6.56 (s, 1H), 5.44 (m, 1H), 4.16 - 4.08 (m, 1H), 3.99 - 3.84 (m, 2H), 3.80 {m, 2H),
3.72 and 3.71 (each s, total 3H), 3.06 - 2.98 (m, 2H), 2.83 - 2.81 {m, 2H), 1.85 - 1.61 (m, 4H),
1.63 and 1.61 (each s, total 3H), 1 50 - 1.40 (m, 1H), 1.39 (s, SH).

(vii)_(28.38)-3-(6-Methoxy-1-methyl-1-triflvoromethylisochroman-7-yhmethviamino-2-
phenyipiperidine dihydrochioride

35 To a stimed sotution of 1i-tert-butoxycarbonyl-(2S5,3S})-3-{6-methoxy-1-methyl-1-

trifiuoromethylisochroman-7-yi)methylamino-2-phenyipiperidine (328 mg, 0.61 mmol) in ethyl
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13962—12 3.51 (s, 3H), 3.33 (d, J = 13.9 Hz, 1H), 3.31 - 3.24 (m |
84274 m4H)1R2. | 1.94-1.82 (m 1H), 1.67- 1.62
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ratio of S for 19 he iger removing acetic acid in vacuo the reaction mixture was

freated with aqueous NaOH (8 M) until the pH became 5-6. The resultant solution was
extracted with ethyl acetate (400 mt x 2) and the combined ethyl acetate extracts were
washed with brine(100 mL}), drjed over MgSQO,, and concentrated in vacuo. Flash

30  chromatography (Silica-gel, 15 x 20 cm, 17% ethyl acetate/hexane) afforded 6-hydroxy-1-
methyl-1-trifluoromethylisochroman {679, 100%} as a colorless oil. 1H-NMR(CDGI;,) 1722 (d,
J =9.1Hz, 1H), 6.73 (dd, J = 9.1, 2.6 Hz, 1H), 6.63 (d, J = 2.6 Hz, 1H), 5.00 (s, 1H), 4.17-
4.07 {m, 1H), 3.90 (dt, J = 11, 5.8 Hz, 1H), 2.84-2.78 (m, 2H), 1.64 (s, 3H).

(i} 6-Acetoxy-1-methyi-1 -trifluoromethylisochroman
35 To a stirred solution of 6-hydroxy-1-methyl-1-triflucromethylisochroman (79g, 0.34

mol) and triethylamine (120 ml., 0.88 mol) in THF (680 mL) was added acetyl chioride (31 mL,
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resi due TSR IemelyyHsperaaman eﬁrc@fmgtsaaghwzw 83%%ea). geThe 1B-NMRRO cm 6%
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rreth -1-trifluoronethylisochroman (83g, 89% as a colorless oil.
(M|3Mﬂ@$@&mmmmmmum(dd J =7.2, 2.5 Hz,

| ﬂz 6. a)l ( 2% ﬁgo : St Hicur IRy deBrody. 9 nelrif riokdmenty I—%éch érﬁ'ér%g &, 15R4
T Avet 10128 ). rhetnahal (880 ol Pana Stakor ((3?033@%68%% g carBonatey(35.79- 10
net hyl - 19 %5?31 W?'h&%ﬁeﬁﬁywumh MOSEITTel atirodTuempebraRemhe The resultant
6- acet oxyixdureRishydidified tvith 2! Wﬂfdﬂféﬁﬁ:h&f Liig ﬂ:ﬁhﬁ) révsp%gat Jst g& refBbd . 10%
sec-fut 49!9}1 rﬁpl‘l"”e'rgg derlvag% %d(nf:]lg %é f St %g \%g hvvas Stirred
Vi gor ous r 00 nherarure i Fthykacgt NF"'E ’f‘H Y‘?’a’t‘ﬁsdf?s ehwith j | trate
was Conéﬁ{?rr %Rdeanlaﬂqcﬁgd fited uevetl magnesium sulfate.  After filtration, the filtrate was
concentrated under reduced pressure to afford the title compound as a colorless oil {28.0g,
83%). This was used without further purification. The "H-NMR spectra of this compound was
identical with that of the racemate.

.b Hz, 1
390(dt

30 v} (1R}-6-Methoxy-1-methyl-1-trifluoromethyl-isochroman
To a stirred mixture of sodium hydride (3.47 g, 0.145 mol) in DMF (50 mL) was added
{1R}-6-hydroxy-1-methyl-1-trifluoromethylisochroman (28.0 g, 0.121 mol) soiution in DMF
(370 mL) at 0°C, then the mixture was stirred at room temperature for 1 hr. The reaction
mixture was quenched with water and diluted with saturated aqueocus ammonium chioride.
35  This was extracted with ethyl acetate-toluene {(4:1). The organic fraction was washed with
water and brine, and dried over magnesium suifate, The soivent was removed in vacuo, the

e
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f'e_xtff OS@issolleld B distifihat&r(6 5 HghmL) 18'each of the 15 biotransformation flasks, 0.75 mL

of the resulting solution was aseptically added to give an initial substrate concentration of 173

meg/mL (73.1 mg total in 15 flasks). The dosed flasks were remounted vertically on the rotary

shaker and shaken at 210 rpm and 29°C for an additional 4 days. The progress of the

formation of the biotransfarmation product was monitored by reverse phase HPLC analysis of

30 daily 1-mL samples. At the end of the 4-day biotransformation period, 25 mL of methanol was
added to each fiask and mixed with the contents {Le., broth). The resultant broth/methanol
mix from all 15 flasks was pooled. The flasks were then rinsed sequentially twice, once with

50 mL methano! and again with 25 mL methanol. The rinses were pooled with the eariier i
extract to give a total volume of about 775 mL. This broth/methanol pool was centrifuged
35 (RC5B centrifuge, 6000 rpm, 8 min.) to remove solids. The supernatant {A) was retained, *

The solids were resuspended in 100 mL methanol, mixed, and cenirifuged as before. The
supematant (B) was combined with the retained eariier supemnatant (A) and fiitered by
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25 The title compound had a retention time of approximately 17.3. Eluting HPLC mobile

phase fractions containing the titie compound were collected, stripped of solvent (acetonitrile)
under vacuum at 45°C, and loaded onto a fresh SPE cartridge (Waters 6¢c C18; preparation



“remaining after the renoval of nethanol was dissolved in a 20% net hanol in
wat er solution and | oadqby vacuumonto a Cl18 resi fd HedBtbd- Y8ber S
‘Sep- Pak 6¢cc él&% Cl8) for™SPE. [The cartridge was prepared for |oadl ng by
washi ng WQ&71Z8 h 15 nL nethanol and second by washing WPCHIAM®/OM93
distilled water.] The | oaded SPE cartridge was purged of unbound 15
conpounds with 20 nL of a 20% net hano#-in water sol ution. Conpounds bound
to the resin were eluted with 10 nL vol unes of nethanol in water solutions
of increasing solvent strength (50, 55, 60, 65, 70, 75, 80, 85, 90, 95,
100%9 . Al no ound of interest eluted fromthe SPE

cartri dgé®i sfrﬁéd 85@5%%‘?% ?18’?"‘ distilsd water torgimeve; szitozrvh alitephvithy 10 mhe el uent s
cont ai ni moethdnel. {This| eluaie wpo oordentetes tpaiohed tmder 4 akeam bDNJgasnER®R died45C by a

st r eam Ofma8tidhivhd ame%ﬁsoefméﬁz%uﬂétwseﬂnonaé?.taxﬁ'&é&h% tﬂ%&% pif2s h@ﬁded as

required tq driv cru

di ssol ve(?eﬁﬂ 'ﬁ? %*ngqgmf’hy Uﬁ:’l"gldeﬂ'ﬁﬁz)stﬂlﬁ"l?&%%““et P‘é’lr;‘gf sed phase high
perform i, chromat ography (HPLC Method 1) to 1solate The tgitle N
corrpounrriin‘l;lglrdiﬂ— aod 1 Colunm:luna 5p C18(2), 21.2 x 250 nmm_ Mobille

phase: | i| &®&myr adi ent from 2-30 min. ; (msﬁ@ye&heemrzsom e : (80— 20) %
aqueous ‘W)‘mm -

Flow rate: 9 nmnmi n. Monitor. UV absorbahce a_t 281 n o d(
200. 400fnm (4.8 nmslit). Run Ti ne: 30| FFFRninss - {2 V‘t P%“eEb?rﬁBfIﬁﬁdzq’l
retenti pn tinme of approximtely 17. 3.] @Mceticgacidrh Gistitizidiwater, quiates t6 [ act i ons

containfng the title conpound were co ,;Fp‘p@%"shrscgped of sol vent
(acet onHi-ey—uRder—vacuum-at—45C, caded onto a fresh SPE chrtridge

(Vaters| B8 breparation WO o0 TEREI G Ceoere: 2008 PCTI T Bho! 00499
-24 5 agMdeitarr i bed previously), washed/Vwetishroandstat|2Be ampplicddidde afreytpve sal t,
and elufed with 10 mL nethanol . This| gbstRidd MHP@ gantrated to dryness

under a ctraam nf |\|') HQC Thﬂ dried naterl QI \I\HQ i QQnI ved | n 509

met hanol FAFEFE sol ution and subj ect ed P& ever sed phase hi gh perf pr mance
l'i quidd chromat ography (HPLC Method 2) to isolate the title conpound. HPLC

Met hod 2 Col umpe ltlégorpbubd: Rhd b, retehtich ﬁ&ezé‘oaﬁ%m w4l b%s F}Fﬁﬁ;igsf' tmgg% gradi ent
from 2- SlQPl[P: mdbllé pha5e> é&gﬁst 8§rltatllrllll1§2} e title compo nodA) \%euegolljleszcted in ae rvessel
containing 20 mL ammonium acetate buffer (HPLC Method 1 aqueous mobile phase). The
pool of collected HPLC fractions containing the titte compound was stripped of solvent
10  (acetonitrile) under vacuum at 45°C, loaded onto a fresh SPE cartridge (Waters 6cc C18;
preparation as described previously), washed with 20 mL distilled water to remove salts, and
eluted with 10 mL methanol. The methanol eluate was stripped of solvent by a stream of
nitrogen gas at 45°C. The dried material was dissolved in anhydrbus ethano! and taken to
, dryness under reduced pressure. A totat of 19.3 mg of the title compound was obtained. The
{ 7 15  overall process molar yield was 29.7%
The title compound had a retention time of 13.9 min. in HPLC Method 3. The parent
compound had a retention time of 17.5 min. in this method.

HPLC Method 3
Column; Symmetry C18, 3.9 x 150 mm.

Mobile phase: ‘ lingar gradient from 2-30 min.; (15-80)%
acetonitrile : (85-10)% aqueous buffer [20
mM acetic acid in distilled water, adjusted to

pH 4.0 with 1N H,S0,).
Fiow rate: 1 mL/min.
Monitor: UV abserbance at 281 nm; photodiode array

at 200400 nm (4.8 nm slit).




"mM acetic acid in distgal ed water, adjusted to pHgd. 0 with IN H2SO41. Fl ow
rate: 9 mmn. Monitor. absorbance at 281 nm p dio t 0-400
nm (4.8 nwoslei7e338 Run Tine: 30 min_ The title conmpound h d?g%érﬁﬁtzdggg time

~of approximately 21.8 mnutes. Eluting HPLC nobile phase fractions
containing the title conpound were coldected in a vessel containing 20 nL
ammoni um acetate buffer (HPLC Method 1 aqueous nobil e phase). The pool of
coll ected HPLC fractions containing the title conpound was stripped of
solvent 10 (acetonitrile) under vacuum at 45C, | oaded onto a fresh SPE
cartri dgpRe¢nlimer s 6cc CL8; preparatl()noarfm descrl bed pr evi ously), Washed
with 20 mcorstitted VVolLel torenove—sa-ts—ant—etut-ed—w—t—+0—r-
met hanol . The peth {} el uate was stripped of solvent by st ream of
mni.trogen gas ath ﬁ%@ -ght abeprpange maras P’a4p5\N§§2%ﬁ%'§éﬁh9‘é‘!F’PWV)am%ﬁ°m et hanol
and takenMSW@lr)yHé%(Mﬂﬂoer reduced pressure. Atotal of 19.3 ng of the
title conpound was obtained. The 15 overaII process nol ar yield was 29. 7%
*The title conpound had a=X2EP&f Al in HPLC Method 3. The

par ents conpound haa;lmathbgt:ezméthﬂ[(gméagénﬁmfa-mnﬁmounmr_bdy s method. HPLC
Met hod 3 Col um: Symmetry CI18, .3 |l e phase:linear gradient

from2-30 mn (15-90) % ac - % aqueous buffer [20 mM
acetic acid i rﬁ'ﬂ@!‘?"f‘?‘l"éd"vﬁ‘ﬁ’éf’&ﬁ‘ Byijriesokial biptrapfomnation\(BXAmpleNSHE@OE. Fl ow
rate: | mnichiavedMynising lalbconitamanteanmiroabmal Sdactioh mibe! aHé Adeiod thdingihe 200- 400

nm (4.8 nGiesi 0/ 71538 i -25 Tine: 30 mn. 18 December. 2003
PCT/ | BOO/ @845%%"“’%93 UV-1i ght absorbance maxi ma at 205 nm 229 nm

(shoPder onl YPO and 280klnm Vv M30Q mpipotassiuapphosphate/bydier (PETatipl e 4
tM crosomal Blagpransformatlon) 6-pRbbBeNsbs Mt hyl - 7- 1 f 2- phenyl - pper i di
n- 3-yl anf no)-%t hvl '

ul 15 mM parent compound dissolved in distilled water
80 pl baculovirus-infected insect cell microsomes co-
expressing human P450 (CYP2D6) and human
15 cytochrome P450-NADPH reductase.
100 mM potassium phosphate buffer -

8.1 mbL 100 mM K HPO, in dlstllled water

1.9 mL 100 mM KH,PO, in distilled water

Cofactor solution
20 4 mg NADP+ {e.g., Sigrma N-0505)

75 mg isocitric acid : (e.g., Sigma I-1252)

198 mL isocitric dehydrogenase {s5.9., Sigma |-2002)

802 mL 125.mM MgCl, in distilled water

{ - Reaction cc_::mponenls were added to a 16 x 125 mm glass test tube with a stainless
25  steel Morton ciosure. The tube was incubated on a rotary shaker (1-in. throw) at 240 rpm and
37°C. The progress of the reaction was monitored at 0, 5, and 24 hours after initiation by
analysis using reverse phase HPLC (Method 3; described in Example 3). To stop the
reaction and prepare the sample for analysis, a 250 mL sample was added to 250 mL
methano!, mixed, cooled on ice for 15 min., and centrifuged (Eppendorf microfuge, 14,000
30 rpm, 5 min.) to remove precipitated proteins. The reaction was complete by 5 hours after
initiation. The melar conversion was calculated to be 9.9%. HPLC and APCl+ characteristics
of the product were the same as for the titie compound in Example 3.



"1-trifluoroneth |-isochrogan-4-ol An alternative to thesi s by m crobi al
bi ot ransformati on (Exanpl ) _can be achi eved by usi ‘1 ? 9&%&%53%"

m cr osonaWwongarsss on m xture. The reaction contains the ;F

-~components: 10 700 ftL 100 nmM pot assi um phosphate buffer (pH 7. 4) 15 200 L
cofactor solution 20 pL 15 nM parent %%qrrpound di ssolved in distilled water

80 pL bacul ovirus-infected insect celql mcrosomes co- expressing human P450
(CYP2D6) and human cytochrome P450- NADPH reductase. 100 nmM Pot assi um
phosphate buffer , 8.1 nL 10D mM K2HPO4 in distilled water 1.9 nL 100 mM
KH2PO4 in distilled water Cofactorg gtion 20 4 ng NADP+ (e.g., Sigma

N- 0505) 75ng|soctr|c ma 1-1252) 198 nl isocitric
dehydrogenase "e. g. A Hﬁqu‘fgwg"a(%w m. 125. MM MgCl 2in distilled water
Reacti on conponents vvere added to a 16 125 nmglass test tube with a ‘
stainless 25 steel Morton closure h @be was incubated on a rotary
shaker (14n. throw) at 240 rpm and ' g progress of the reaction was
nonitored at 0, 5, and 24 hours after ilnitidtion by analysis using reverse »
phase HPLC. (Method 3; descri bed |Q . o0 stop the reaction and
prepare the sanple for analysis,R§ sanple was added to 250 niL

nmet hanol, m xed, cooled on ice ., and centrifuged (Eppendorf

m crofuge, 14,000 30 rpm 5 mn. nove precipitated proteins. The
reaction was conplete by 5 hg fifer OR™Mi tiation. The nol ar conversi on

was cal culated to be 9.9% [HPLCJand APCl+ characteristics of the product
were the sane as for the tifle donpound in Exanple 3. 0 1 8 Decenber 2003
WO 00/ 71538 PCT/ |1 B00/ 00493 - 3¢" CDABy, 1. A conpound of the formula (1): OH
t1) and its pharnmaceuticall ¢ e salts, wherein 5 R is Cl-Ce

al kyl; R2 is hydrogen, C -C8 al kylsn /&l o Cl-Ce al kyl or phenyl; R3is
hydrogen or halo; and R4 and R5 are i C;ependently hydr ogen, Cl1-Ce al kyl or
hal o Cl1-C6 al kyl . R

(1)
and its pharmaceutically acceptable salts, wherein
5 R'is C,-Cs alkyl;
R? is hydrogen, C,-C; alkyl, halo C,-Cs alkyl or phenyk;
R? is hydrogen or halo; and
R* and R® are independently hydrogen, C,-Cs alkyt or halo C,-Cs alkyi.

2. A compound according to ciaim 1, wherein
10 R'is Cy-C, alky!:
R?is hydrogen, C,-Cy alkyl, halo C+-C, alkyl or phenyl;
N R® is hydrogen or fiuorine; and
' R*and R® are independently hydrogen, C,-Cs alkyi or halo C,-Cs alkyl.
3. A compound according to claim 2, wherein R? is methyt: R? is hydrogeh.
15 methyl, triflucromethyl or phenyl; R® is hydrogen; and R* and R® are hydrogen.

4. A compound according to claim 1 which is (2S,35)-3-(6-methoxy-4-hydroxy-
1-methyl-1-triﬂuoromethylisochroman-7-yl)methylarnino-z-phenylpiperidine or a
phammaceutically acceptable salt thereof. '

5. A pharmaceutical composition for treating a disorder or condition, for which .
20  antagonist activity toward substance P is needed, in a mammal, which comprises an amount
of the compound of claim 1, or a pharmaceuticaily acceptable salt thereof, that is effective in 2

treating such disorder or condition, and a pharmaceutically acceptable carrier,



2. A conpound according to claim1, wherein 10 R is Cl1-C3 alkyl; R2 is
hydr ogen, Cl1-C3 al kyl, halo C1-C3 al kyl or phenyl; R3 i s hydrogen or
fluorine; and R4 and RS are independently hydrogen, %ﬁ | o
Cl-C3 al kyl. 3. A conpound according to claim 2, wher ein é%%ﬁl'brregt RB$

is hydrogen, 15 nmethyl, trifluoronethylyzor phenyl R3 is hydrogen; and R4
and R5 are hydrogen. 4. A conpound according to cl ai ml which is
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acceptable salt thereof, for the manufacture of a medicament for treating a disorder or

30  condition for which antagonist activity toward substance P is needed, in a mammal.

8. A use of an amount of a compound of claim 1, or a pharmaceuticaily
acceptable salt thereof, for the manufacture of a medicament for treating a disorder or
condition selected from dysthymia, major depressive disorder, pediatric depression,

35 ° generalized anxiety disorder, obsessive-compulsive disorder, panic disorder, phobias such as
social phobia and agoraphobia; post traumatic stress disorder, borderline personality
disorder, acute pain, chronic pain, migraine, angiogenesis, sunburn, urinary incontinence,
inflammatory disorders such as rheumatoid arthritis, osteoarthritis, psoriasis, asthma and

allergic disorders; emesis, including acute, delayed and anticipatory emesis wherein the



25 pharnmaceutically acceptable salt thereof, that is effective in treating
such disorder or condition, and a pharmaceutically acceptable carrier. 7.
A use of an anount of a conpound of claim1, or a phar tical

acceptabl e salt thereof, for the manufacture of a nedicaren 9 Fr%P%%ting a
di sorder or 30 condition for which antagonist activity toward substance P
is needed, in a nannal 8. A use of an anDunt of a conpound of claim1l, or
a pharnaceuthal é & ept abl 3 % for the, manufacture o §$ a

medi cament ¥OF t° 'ét"i’ ﬁ‘a‘ o [ FB’8‘PE’8PV r% g ﬁ“E?ﬁrysré‘P%‘%E‘t LM AY S i a,
maj or depr eBétigerggitop cerdition; shisdrdets ¢agsediepr ddishbenter Bforigeardipstutadiisarderset y

di sor der, Oaﬁﬂ%ﬁﬁuv%rs@@@?ﬁulnﬁérﬁr%aﬁhscﬁﬁﬁéDmnd%,aﬂ!a& yéyémsgegch.z@mm@smam as
di sorder, borderline

soci al phobla 8 agor € $o%§ Launatlc stress

per sonal i t yISHFE rd&g’r"“" 2 Q1% A FPT9eLn PRAPT d5RI9RT MPGMETh &ISOWRE SYdnasi s,
sunbur n_5 ur Tawetig'si sp@inérna) e akiogtic-rigidf Ispminebe@r ynodersat d disgdabiC hssasiate ewitlat oi d
arthritis, ﬁ§rklﬁ%rstcl’§e'a§é iardtpé Adkasis an@ShBMBysRiNCkias? bodRiide \%ﬁe‘ﬂdé@s@@r‘i 3s 18

enmesi s, including acute, de|layed and anticipatory enes|s erein

Decenber 206%““9“@% @??e*ﬂ]ﬁ*@%{giéwfdeb% eefefwcﬂ'ftqf%ﬁﬁ Pl&hﬁeﬁ?ﬁw@rf&wsa Iaatauba'tm'%n
surgery, noberasa, @itgntian ndefict lf@ﬂe;ra@‘blherdlsoﬂmet theorig @dtigu® rsyadratie  ipediiature

di sorders c y va d er

opht hal i ¢ ?%ga? d'g . S;&T"@&&rﬁp {yn&’r%BT Prﬁ@%ﬁgéu%lar ﬁfs#lwcﬂﬂ: tl.hés.o%eq Ehemlca!

schi zopH)r enﬁ’eci’e”%ﬁla%lcﬁ”d afdidperer Stregs SElglsdi Gemasie h@mf@?f S dlng‘d)'?‘l‘éf Peﬁ@"ﬁﬁ' ar

di sorder, nrsuedrRIMY, GaSitiesihagesh GBS diedseUr refidxe symsayretls Ocﬂv%tropmlyl Bghi gsrigid
syndr one, HQ%eﬁg¥an9|so ders associ.a % wi .t h rklnson s di sease, tardive

dyski nesi a an d°0 desr [ riesype"sem"’Itlv BPES o soraaeto PRSPV MO | as
and nenory @igyer Qemsudedisdang rd@@mtldénssassa@whwg figroaitieeczentee riviitisa alenglesbul i i a

nervosa, at &@nﬁérga.ad@aﬂa@at cﬁb{t@eﬁwﬁ&ﬁméﬁb&%oﬂél%%&%r |rr|t£l'har @Ne@s;fn%hﬂu&htls
syndro pre t rual

p i on
cysphor T GETaS ool dafoerd S AOBRRTS 28 BosRsanls PUeo s oRoe Io% ef at ed
somat i ¢ di sdisadars, dueety adagndiiatalimer | gl e diadrdern etgfatgslatidhyimnyas t erbesw@pteay eal
reflux di seaﬁ,spesg.&fmpsawmmsdscerﬁe/e%amgbm aHshmAs shoul der/hand
syndrome; hypersensitivity disorders such as to poison ivy; fibronyalgia,
angi na, Reynaud's di sease, rheumatic di seases such as fibrositis; eczemm,
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di sease, irritable bowel syndronme, colitis, 15 fibrosing and coll agen
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di sorders due to vasodilatation, and disorders related to i mmune
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